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imsm i ] 

<Dmj£*tittmft^<Dmnj*>&x?&i&ztiitmzmmmM£frt>i&v. Miam 1 e 

W««fcMIBS2e*ffi«fcOfHIfctt«jiai5»t)IHII«t>«l^e:i:*wai:-rs^ KffcSH 

¥#&S»©ft^{s#1I$*f£-&o 

[M«« 2 ] 

3 ] 

wiss i tewmmtttmrn zfiiimttt^atfe^Tffliu Mien i 

4 ] 

WES 1 eW**fctt»L«***SH***pR8** J: Miag|g©^ffi 

Mia«is©ss^*^aAffl©!§ 1 ~? ttmi&t zxmt, Miami 
siit, Miasms ©ssfc: Mia m 1 vx^tgai^^tt^^yftAffl©l2vx^ 
TWiH^2{£^^i§?^^fiSc-r5isi:, Mia mi e»««fc^*yaxsn/t^M«*«fc 

[ W * fl 5 ] 30 

mmt, iwassi e*««fc«abKffi«*aH-rs^«ifrs«fc9fc, Mie»is©igs 

WiaSIS©Sffl(c^5j-yffiAffl©m 1 vx^wtsnt, Miami 
vx^©iflpgp^iiLTMiaatg'\©i^^*>aA^tToTMiBm2{5*M^^^^-r 

^fjiitsigi:, Miam2vx^©wngi5*iibTMia»ig'\©M^^*^aA*fTo 
tiiesieiiM^^sictsigt, ME»ie»a«fc'r*yiiA3nft^«»*j; 40 

[M©M&!BfE] 
[&ffi#^] 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

(S i C) fck, pnj»^©JgjS^nTflg-p, g£ (S i) * flt {fc # y * A 
(GaAs) fOffiOfiftWfifcJt^T, E g ffi£ < , 3 C - S i C T* 2 . 2 50 
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3eV, 6H-S i CT'2. 93 eV, 4 H — S i C T* 3 . 2 6 e VggOf^SSSn 
[ 0 0 0 3 ] 

S i S i C¥£ttS>»T*k, «tt$U **G«I»S, U 

sa«iasiis-e*So c © * s & SBfte**««att©o fcotjg 1 sb 2 e 

ii«t¥fflfii:ai^n2!!i\ &3Wi, tt^StiSe#®««-&ft^*So <:©£? 10 
ftfc#fig««£fc* rp*gjge#Mii^^ftj fes^tt^t r^#^^^j kltsaic 

t5o ft 43, r A B KRIf?nS J ttt, A#BfcRS*lfc»BT'#«*-S t 
[ 0 0 0 4 ] 

C©«fc3ftF»iS£*«««£#©&S!0!lfcb-C\ il/W-MOS F ETOn+V-X 

+ •• oaEfcta^iftifiSftttis + t'JTiSifeuti/, fiiTfciman?**) . ^©m 

[ 0 0 0 5 ] 

[W fF£SR 1 ] 1 0 - 3 0 8 5 1 0 ^'a v *8 20 

[^WttXlRl] rvt 'J7;bX-t^I>X-7*-7A> 4 3 3 - 4 3 6 1, 200 
3 ¥ , 669-67 2^ - i/ J ©01 ( a ) „ 

[ 0 0 0 6 ] 

±IB©rtSe*MM^^^^^ii-rs«^(c,^#fta«©^S{c^^yaAffl©Hl 

VX^fcJ&dJU COSl VX*©|Jflnai5*SbTMgB»«^©8fl^*:'&A*fT'3 , r 
MI2H1 (Sfti4S2) U WfBSffi©aS{c^^yaAffl©m 2 -^x^ 

u c©^2vx^©^pg[5^abTBuis»«'\©i^^*yaA^?f^TMiHii 

2 (SfcBS l ) U MfEfg l eiSKt-f^vaAShft^llfeitf 30 

[ 0 0 0 7 ] 

fle*K*fc*^Ttt, MieifS 1 vx^©^^fc«fct?t9IHH 2 TX^O^jStfc^t, s 

V^M& £ L fc 7 * MJ 7 ^ 7 7 ^ I ^ ^ tl T 5 o K*f , miVX^fcctt>*^2-7 

^©^s^lt, (i) ^ieiia^2£#fii0taffii^tttM'>t«, (2 
) «^#©*$tcwttf<:#tt»tt#sifrn, «Hbfc««wttJVfi6nftv^ (3) ma© 

[ 0 0 0 8 ] 

fc*#Tft3ftfcfc©-efc!>, *»WjVj*»b«fe -5 i:tSIStt, 8 l 2 £ 

W1S«fc©Sft0fc«tSPi««©#»ffia©«^l:lld#©**Wttfc*W'**»#tt© 
ffi S £ & m & L fe , SftS***4*S«©rt»G#ffl«S^**«fctf*©«Jfi73S*3i« 

t 5 L t T* 35 8 o 

[ 0 0 0 9 ] 

fittifciiii'xol^^tyaAiaoT^igifiis^^isi^ miess ig« 50 
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««ic*» uasiBWs&siB'r s^«» -r * «fc 5 we»*'\©ajR'f * ^ t 
$2 bras, Mitmm¥mfomm<Dftmfcmffi®m&fo-?&-3 x, mm 
% i &mm®tffimm 2&mwi® tors ic mm &m^, mitrnm^mfom® 

[oo i o] 
[ooi l 3 

0I*#,ILT, #£0£©«©^ag*lJJfE-r 5 0 fib, BffittfciiSWftfc© 
t'$t), j**fc¥ffiTfffifc©HflU *Ji©W*©Jt**ttiS3(l©fe©fcttJI**c tfc« 
It^?f$So fi£or, *#«ftJ|^*tf8ttaT©«W*#»LT*llr'r'<* fc©t* 

[0012] 

HI (1) ~ (4) {4, *58gite«S«*a S i C ^iftSBflSnS J:t2F*3Se# 

mm<os i c*&, 2 as i cifiiogBoi^itiiR^tyftAffi^nfcSi 

3a, 3b(U©$l£IIi«SI (II ( 1 ) ~ ( 3) ) (■ 

i (4) ) t, frofi» i r*J:3fcajR>r*>ftX-e«»6tifc»2e*iii«-e**. c 

Ct|2e#i«3 a, 3 b MBSfcMSnfc & ©?&£,> 
[0013] 

^l£iia2hS2feilI«3 a, 3 b fci4, (pS, nSCE 

*t, »2e*ia«fe»i€*is«*jg« , rsiR©>f*>aA**^ , ffc»ja*nTV'>* 

[0014] 

02 (4, (JltiUS i C A A Tf«Hf Lfc i: #©8««>fiiilia* 

ISBWIE^LT^S, L 2 tt$l&*fBtt2©ffi, L 3 a i:L 3 b (4$ 2 fittfll 

$ 3 a , 3b©£J*i:;&fi-©tt-e»So L 3 , I: L 3 b tt*4D**S**»6h8ll^ 

[0015] 

tt*«*ISfc*VTH:, ^-ti^n®»iUfcS»^i6{i:a-i!<^ie#^«2©^fi!cfc^2 
fc#$i$3a, 3 b <Dfcf&t*ft o T^S©"?, $ 1 g 2 fc $ 2 3 a , 3 

bfcoffllfifllitt, Bl*iff2l<:SlftJ:5lcia»ftfeol:l4S:6f, M$© 

iwtsaofciam^^i;, fcfcKWbftisiM c 1 ) ~ ( 3 ) ^ius, 

[0016] 

cntcMLT, *«wt*v>T«, ttTfcKii!t«rt»fi*i«i^*o«»safc «fc 

811, c -?# So 

[0017] 

cm 1 ommmm) 

#»iJl©£i©*flBJBJ!B*, H3~H4t*tlSlfiiiH*#iL4*'6iit8. 
[00 1 8 ] 

C CT'(4, SiCSIU4H-SiClfi,|l 2 £ © p + M 

tt, m2&m%i®3 a , 3b*fii^M^ifiOn+«tLT, *tt««3fi*tt * ¥ T 

KiiE-fscfcfc-rSo 



[0019] 

(1A) S-f , 1 . 5(imOS i 0 2 ft^WMffilSI (CVD) $T'4H 

-S i CSI 1 <Dgffi£®t£if p+H« (SlgiS«2) ^$^5£1gi?S<D±f;:if 

mLfc s i o 2 $t£;s&]©7* h <j v ^v7-r £ t£.mftj*y • lyf^ygffi (R I 
E) fI««t^Sl, 03 (a) l;gtJ;H, *©««fcWP»*wr<B, 

[ 0 0 2 0 ] 

(1 B) -3-3^ T, SU*>ftAvxf 2 0*itf J fOMP»li:»tJ8S i CS=Kl 

V»fc«>3i****) &$©A 1 + (r/K-fA-fty) ©£A&#T*tt, 

mi Y^yaAX;U-)lcDJl^tt 1 5-2 5 n m T* & 3 „ 
[ 0 0 2 1 ] 

JB W*vaAX;I/-I**lLfe«, S i C1I 1 ±mic pS^Wi^ *y A 1 + * 

s i co«sfitt*iftbft^±7t^*vaAi/» 03 (b) ic*?£5ic, m I J *y 

SA^X^2 OOlPgMi:, A Wt>SAi (*W*VftXI2 1) ^0St5o c 

o^tyaAfi, jfrafRt/i s i cisifc, an & x * >i$- 1 K - X** £ * # £ &m 
taxtsufctfffii^. a i + s i ci«it^9^*>axt«*^ 

©P+M$ ( = 8£H£*««) ^^ySAift 

YtVS A 1 + 

30keV 1.0X10 15 /cm 2 
50keV 1.0X10 15 /cm 2 
70keV 2.0X10 15 /cm 2 
lOOkeV 3.0xi0 15 /cm 2 

[ 0 0 2 2 ] 

(1 C) ±EA UtvaAtflJTUfccSf, S i Cg«l£ + #f;:ft&L> 
?tSo * © ^ > IItaUtyaA7X^20OSxyf^y (R I E) fc *5 ^ X 
+ ^*>aAfflO«2VX^©YX^T^5, S2^^>SA-rX 

3 (c) ©£?£, m W^yftAvX^ 2 0 ORQgtfS 1 ^*yaA^X*# 2 2 T* 

^7X?C VDST'fi?iLfcS i 3 N 4 mzmtf % C %>„ 
[ 0 0 2 3 ] 

(ID) 5^^T, ^7X7i7f>?SST\ »* 1 ©aiHlc:*l«L?t» 
A^X*#22Ciyf;^{'*fiv\ Si Y^ySAvx^ ( S i 0 2 ) 2 0 # IS tfj t 
fctcZX, iyf>^*«7tS. S2^t>aAvx^22*^g^J/'j3yt*fe 
Si^OXyftyh^fXfcLTfi, C F < + 0 2 (4%) 1^*^*J|V>8C ttfft 
5. 03 (d) fc: * <fc 5 fc , IBl>f*>aAvx^20©MPaiJk:»2-f*yaAv7, 

^«2 2*^«?n, sutyaAvx^2 0fej:cf^wtyaAi2 it 

2 3 tftoT^So 
[ 0 0 2 4 ] 

Xviyfyytll^ftSi, COB^fc, fc^W«i*Sf$®f*gi£ (CMP) fcffiVTXyf- 
03 (d) i: IS! $ © Jf jg £ ffc /£ L T «t^ 0 C © £*g H 'J n > © C M P fc it 

[ 0 0 2 5 ] 
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(IE) 3^f)S3nf;i:C5t*, 7* h 'J 7^57^ fc J; 5 

T04 (e) t^ti5a:7t 4*Jgj8t«, 7*hl^Xhvx? 

2 4(i, n (tSt>^|2£|||3 a, 3 b ) Bf& 2 ft * * € © IK © £ T 

[ 0 0 2 6 ] 

(i f) -D^ic^ 7th^'7x^y;^24^v^nu, a«ig®co^i-r^> 

SAvXi' ( S i O 2 ) 20OSR I E^tf^o C © fc |2^>aA?X^ 

tb, l2Yty^A^X^ 2 3*^fiii/'j3yT'J5S^t(±, C F 4 + H 2 *g # 

X*24tRftt«.iSlttB4 (f) ©*lififc&S. CcT\ 25tt»W*>ftA 
?X720O777tJf««S i0 2 £3S#i:LTJ&fiSt2ft, ^tyaAffl©! 2 7X7 
OilSlt§Sl3^tyaAv7n^3o 
[ 0 0 2 7 ] 

(1 G) Olffc, iliI4ffit|?>tf2O~3Onm0S i 0 2 A^43|2^*> 

SAx;y-i *c vDfti?«iift©^, ass i *B5fcifiiitT nsi©^«»p 

(u^) %i«^tyaAtsi:> »2>r*yftx«» 2 6a«»rt«n* (04 c g ) ) 
c c?)^ifflsna^*yftAffloi2vxi'ii, 04 (f) , ( g ) frsws*»*J:5 
ft, S^-Y^i/SAvx* (mfyny) 23i:S3Y*yaAvxi' (Si0 2 ) 

2 5©ws^6«ia*n*. 

[ 0 0 2 8 ] 

4^^ataAtsa*^iu\ wTttaA*fr©-wea5«o on+«« c = sg 

^*>ip + c y > ) 
aAas soot 

40keV 5.0xi0 14 /cm 2 
70keV 6.0xi0 14 /cm 2 
lOOkeV 1.0X10 15 /cm 2 
160keV 2. 0xi0 15 /cm 2 o 

[ 0 0 2 9 ] 

(1H) JB2^*yftX^K7lftfci:5T?, «Sl*7vilfcfll«©iI£»ScfcilK 
LT, IIgffi^W*yaA7X7 (23t25) t Sg 2 -f * > £ A X ;!/ - $t * ^ £ fc 
IStSo fit, R*LT*>6, I«UtffAr»SSMtfl 7 0 0 1, 1 KVi&mijQ 

A« (iutyftAi22) (g i 2 ) p^^yaAi (12 

-f^>aA!26) ten (^2£if«3 a, 3 b) fcftD, H2fc*Lfcf3fS© 

p n ffttff&fttf 3jft?S 0 
[ 0 0 3 0 ] 

W±©«ffl*«fctf8«7?a©P«*BiW^6iB6^*«t5fc:, *aWfc«Srt»fi#« 
«*^#fcfeV>Ttt, « 1 2 s\<D-< tyftXtm 2 3 a , 3b^O^^ 

i:^2e#^is?3a, 3bta, ttiigi5^^}ffc-r> Mm*fc*fea: vestas, $fc 

, Sieiia2^2£il«3 a, 3 b fcff^HiifcfeV^TflllTV^t^fctt 

, ^ife#ti2(i^2eii«3 a, 3 b ©-r^j-yft A^FMi^tsf, «2eiia 

3a, 3bmiS»**2C^*yaA^«**^J4K 
[ 0 0 3 1 ] 
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a) tpm'Ptz t^vmm, fftfcis, ^©^^©f^ en ^i^snso en 

f1-ffi«%3-fr«;g©#/-ctt*t < f*ffLft< Tttft64t\ tv^(J£*a«f©ffi|jB (3 
) fcSftftiSo Hfc, 2 oo««3&^l8:fl-a <o ic«^2titv^§ot, #1 il © # ft ffc 14 
fc J: ?Tt«fttfc# W»tt«««tiT*HU ttW»6 ftftv^ fcv»3ft*8fl!r© 

mm ( 2 ) feis?nSo 

[ 0 0 3 2 ] 

(fg 2 

*«91©a! 2 ©£ffiJ&MUi, ±E* l ©£«JB»fc|i3«fc, ±fBt£*©ft&££fi$*g 
^^O^jg (1) ~ (3) *f ^T»»?tS*ii>TWffl«:a«T*So 
[ 0 0 3 3 ] 

KT, H5~H6 fcjj*-*-ISIiffiH*#BIL*tf 6, W fc ft § F*3 & fi #M 
i Clfi, 35 1 2 *if5^*fEtt«g© p + $ 2 £#f£ig&*il5**ietl«£© n 

[ 0 0 3 4 ] 

(2A) £?\ 1 . 5/xmOS 10 2 I%, {fc 3* ft M *B S (CVD) Sf4H 

-Si ClftlOgl^iittiU n+Si^ (S2£II«3a, 3b) MfSii 
Oit$2S i 0 z m*mto<D7 * b V V 757 4 mbRfo&J *> • *y ?>?&ffi ( 
R I E) T'jl&ftfcl^ 05 (a) twtiH, * © fc H P » * ft f £ , -< * 

[ 0 0 3 5 ] 

(2B) O^V^T, lffil©iffitStfCVDat*fV>S i 0 2 |*^4l^t^aA 

££ l £ffifc n S! 7 Mitt p (W) ^*>*s i c©*giitt*« 
abft^iU-ft^fiXU 05 (b) &*>\c, I Ut>iiAvx^ 3 oow 

pg&fc, m i ^ *>SAI 3 i*MT3o M© P + CJy^» ©ftA^ffTMi, 
<:o^*yftAx;i/-iog*(i2 o~3 o nm-pfeSo ft *k c©-r*;yaAx;i/-$i 
tt#«fc»v»©-p, KT, H*fclia*Lftv. 

[ 0 0 3 6 ] 

tiiAtS c t^ff S «T(iftA^ft©-Mt**5„ 

^*>|P + ( U > ) 
SAIS 5 0 0 V 

ftl S * ft 40keV 5.0X10 14 /cm 2 

70keV 6.0X10 14 /cm 2 

lOOkeV 1.0xi0 15 /cm 2 

160keV 2. 0X10 15 /cm 2 o 

[ 0 0 3 7 ] 

c 2 c ) p j * y&xtfmr Ltc t c zr- , mm \ * + #icm&L, * © 

« , ^t>iiAfflovx^ovx^t*$5^2^^>SA^x^M3 2S> S ffi l m ffi 
, 05 (c) {c^-r<fc5{c, fftftWtUOSItSo coi2^^yftAvx^ 
3 2li«at«Sg W*ySAv^? 3 OOBlyf (R I E) *ff Xyf- 

©T'teftl^ *ltf»Tt8i, 05 (c) ©£?(<:, SUt>SAvx^30O|n 
[ 0 0 3 8 ] 

(2D) -o-rS^X, ^7Xvx7f OliSfc*iLf:i2^tyaA 



7X^3 20i'yf^ynfrt\ 05 (d) Ictf? kofc. 8 WtylA^X^ ( 
S i 0 2 ) 3 0 ifi HUB L It t c h T* > X7f >^^^Tt2o i2^tyax?x^3 

2*^S^->'J3yr*$5i^iDxyf tyh^Xtltii, CF 4 + 0 2 (4%) g £ 

^x^ffli^a^f^^o 05 (d) ic^ti^ic, iwtyax^x^ooMP 

5^2-T*yj$ATX^3 3 fcfto TV»S„ 
[ 0 0 3 9 ] 

±T-tt^ H2^*y£A^x*M3 2*i9f;v^t40li:^5X^iffyy*ffl 
Wctf, t©Kfrtefl:¥«a«W0f*Sc (CMP) t«^Tiyf/WHT, 05 (d 
) fcfc|«©*ifi*JBjaOTt>«fcV>o S2^tySAvX^3 2*^IS^y | J3y?l5 

i^ocMPtii, &m<DKOH*WibaLrciimy ^>&<Dmmicm : tiLtLT i % « t © 

[ 0 0 4 0 ] 

(2E) i2^t>aA?X^ 3 S^fiSnftilCSt, 7th'JV^77^06 
(e) Oi54»tt©7* b UJ^Z h^X* 3 4 tSfi 1 C*iBfc»*t8. Bfr6W« 
JiH, 7*M/';xh^7*34lt, p+f§i£(-r&fc*32Sl<E*1I®2) 
OiTilS2^t>aAvxn 3 0i*Oife^»*«t±9lcSiLT^5. C © 7 

* hyy^77^ii, 7* hi/^xhvx^3 4©WPS54S^^2-r^-y?iAvx^3 

3 ©±ag©ffi«a 6 h ci t t. «t < , fta-rs-fc^fc* neii 

«©ffi«« iSfcti v> ©?, »asft^b**»fc4»Sli:b«:^o 

[ 0 0 4 1 ] 

(2F)o#fc, R I E«frl\ ISl^ffiOiUtySAvX^ (Si0 2 ) 30 
©, % 2 ^*yj$A^X* 3 3 fct*#Sftfc»#*»iR«fcl**U !3©^^>ftAv 

(s io,) 35^jgit?o c © t &mwntoLx^&%z * *y&xvxt 

( £8 * * U 3 > ) 3 3^X7f V^Jn^^iyf F^X^ffifflt5ili:^li?4 

4 + H 2 jg^3lf7*OX7f +Vh3?^%«fflt5fciV\ xyfyy*^Tb. 7 * h 
l/J^Xh^^i'a 4*Kftl»it«fc, Sini@6 (f) © 1i Si fc & 5 „ 

[ 0 0 4 2 ] 

(2G) -D^fC, 3S«affi£ffite, l 5~2 5nm©S i 0 2 ^6*«>f*>a 

AX/U-$i*CVDi£T'*t&Lfc©-*5> Hgigfflt[^tn P l©^l«A l ( 7 ;U 5 - 
7A) ^^^-yffiAtSi:, 06 (g) fcjj*Ufc«fc$fc, 0rM©fiL»tc^ 2 * AS 

3 e *iE»tjgrt«n*o cc^ii?nHtyaAffloS2^x^i, I2^tya 

Avx* C^ttJI^y ay) 3 3fc^3©^*yftA^X^ ( S i 0 2 ) 3 5 t^i^S 
[ 0 0 4 3 ] 

C © A l + ©^^y}iA«> *JP & L- fc S i CiSlt, M x ifwU - K - X * £ £ 

©P+Mii ( = Ilfiil«) ^ySA^ft 
j*ym a l + 
iiAiSS 7 5 o -c 

ftPiS&ff 3 0 k e V 1 . 0 x 1 0 1 5 / c m 2 

50keV 1.0X10 15 /cm 2 
70keV 2.0X10 15 /cm 2 
lOOkeV 3. 0 X 1 0 1 5 / c m 2 

[ 0 0 4 4 ] 

(2H) m 2 ^*vftx**7 Lit t c »« 1 *7 v«fcflia©ii£»«fci** 

L/T, IIII^5^*yaAvX^ 3 3 i: 3 5 fc» 2 * > ft A X ;l/ - ii £ £ fi* £ 
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t^o 7HmL, ««UTJ5P6, ISl^SffAr^aitM 7 0 0 1, 1 # © €l jft ft & ffi 

g*fr5 ^ ^*yftXsnft^isiiA 1 tpffgttitint, SB2^*yjiAJf3 6& 

p+H$ (SSlfif«*2) fc, SU*yftXI31Bn+|« (SB 2 ££11$ 3 a , 
3b) tftO, H2fc^U/E:ma©pn1S**jfitt^^JS-rSo 
[ 0 0 4 5 ] 

**^flcfc*V»TI4, Slfi*l(«2'\0'ftJ'aAk*2e»««3 a, 3 b 'N © 4 * 
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